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me interpretation of a massive amount of “signal-reach” iiiformation is a 
confounding problem in cardiovascular real-time data acquisition. An 
interactive, command-driven, IBMcompatible PC-based program was 
designed to enable non-programmer researchers to peruse and visualize a 
very large assembly of analog data. The ANAG (ANalyze And Graph) 
program is used in a cardiovascular research and laboratory environment 
%r the assessment of hemodynamic and cardiodynamic function. ANAG 
accepts ASCII formatted, single or multiple channel data-sets. Its 
commands require minimal keystrokes (e.g. “&I” graphs up to 8 data 
channels). New data channels can be created by applying other 
mathematical transformations including 3 or 5 point smoothing, derivative, 
logarithmic functions, and various non-linear function fits. Data channels 
can also be created using simple channel-arithmetic operations (+ - I *). 
Data channels may be graphically displayed after each mathematical 
transformation. Multiple relational and correlative analyses can be 
generated and plotted out. In addition, ANAG can automatically identify 
cardiac timing events (ejection, relaxation, filling intervals), and provide a 
comprehensive &ur-repon for the entire signal ensemble or the 
mathematically reconstructed, time-series averaged beat. An adjunct to 
ANAG is the Hahnemann University Numerical Environment (HUNE) 
collection of routines. Designed with a similar philosophy, HUNE provides 
user-friecldly signal and statistical analysis rxtpability. HUNE routines, many 
of which are based on algorithms in h’wnericol Recipes (Cambridge 
University Press), offer the user sophisticated statistical modeling, 
interpolation, sorting, graphics, spectral analysis and Fourier transforms. 
Both ANAG and HUNE have on-line help, record intermediate steps, 
require no programming, and demand minimal mathematical skills. 
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Cine loops of echocardiographic images can be 
created with commercial echo equipment. The 
recently released Animator program from 
Autodesk permits the use of desktop or even 
laptop computers with a VGA display. Images can 
be obtained directly from an echo machine or 
during playback from a video cassette player. 
We added a Targa 16 video capture board to a 
Toshiba T5200 laptop computer. Images are saved 
in targal format. Using the convert utility in 
Animator they are then converted to the forczt 
used by Aniilatr?i,. Fraaec! are easily displayed 
in loop form. Using the play utility provided 
with the program, it is possible to distribute 
the images on floppy disks. The images can be 
displayed on the VGA screen of a computer 
without the need for a video capture board. 
This program provides an economical, user 
friendly , convenient, even portable method to 
display, transfer or archive echocardiographic 
images. We prepared a demonstration detailing 
the steps involved and various sources of 
related software and shareware. 
GIFJC is a graphic language and software system, specitically 
designed for the intensive care environment. It translates all 
patient information including lab, patient devices, infections, 
-medications, etc. into a single image, viewable on a standard 
color monitor. Standard medical datasets of information 
(hemogmm, electrolytes, blood gases, vital signs, 
hemodynamics, gastrointestinal symptoms, neurological status, 
etc.) are displayed in spxific locations, using a standard icon 
representation of red for high, green for normal and yellow for 
low Modulated icons are also available for mildly, moderately, 
and panic high and low values. The system more efficiently 
transmits vital patient information to the physician than standard 
medical charts or their computerized analogs, and even tells 
physicians when information is not present, all with a single 
glance. A functional prototype has been completed and put into 
use in the intensive care setting. An online system, interfaced to 
the hospital information system is planned. The prototype sys- 
tem, can functionally computerize ar8 intensive care unit of IO 
beds for under $20,000 compared to almost 10 times that much 
for current systems not even offeering the graph 
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l&is program is written in Fortran for PC computers. Its 
purpose is to regulate the infusion of esmolol in a closed loop fashion 
for the treatment of atrial fibrillation with a rapid ventricular 
response. Esmolol is an ultra-short acting, beta-l selective adrenergic 
blocking agent which is efficacious in the treatment of 
supraventricular tachycarciias including atrial fibrillation. However, 
its use is limited by a significant incidence of hypotension. We 
devised a closed loop computer controller which reliably administers 
esmolol to govern the ventricular response during atrial fibrillation. 
It determines the ventricular rate using a commercially available 
bedside cardiac monitor and controls the infusion rate of a standard 
infusion pump. 
The first phase in the program is a wnstant infusion of 20 
mcg/Kg/min for 5 minutes, the minimum dose that would be 
expected to cause an effect. Based on the response to the wnstant 
infusion, the rapid control phase increases the infusion rate (with the 
maximum dose limited) to reduce the ventricular response. When the 
ventricular ri*te is within 10 BPM of the target, a maintenance phase, 
cb-acterized by fine adjustments in the infusion rate, regulates the 
vent&&r response to approximate the target heart rate. Dose 
determinations occurs every minute. 
In five canine subjects with induced atrial fibrillation and a mean 
ventricular response of 246 f 31 beats per minute, the ventricular 
response target (30% deer-) was met without decreasing the 
systemic blood pressure. The mean arterial pressure increased from 
136 + 27 mtnHg to 154 a 25 m&g. 
Conclusion: Computercontrolled, dosed-loop sion of esmolol 
safely and accurately regulates heart rate during atrial fibrillation 
without decreasing systemic blood pressure. 
